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INTRODUCTION

Gastrointestinal (GI) endoscopic procedures are among the most 
common procedures performed during hospitalizations [1]. Fecal 
Occult Blood Tests (FOBT) is highly sensitive and has a higher 
likelihood of false positive testing results in inpatients [2]. While 
the utility of FOBTs for colorectal cancer screening in ambulatory 
settings is established, such testing continues to be used in the 
inpatient setting for the evaluation of anemia and suspected 
gastrointestinal bleeding [3,4]. Anemia during hospitalization 
is common [5] and often triggers an evaluation for GI bleeding 
including FOBT’s. We undertook a descriptive evaluation of 
patients at our institution, who developed anemia and in whom an 
FOBT was performed, to gain insights on the utilization of these 
tests and their impact on management decisions.

METHODOLOGY

This was a single center, retrospective cohort study conducted at a 
large, Midwestern, academic, tertiary care center. The protocol was 
reviewed and approved by the Institutional Review Board. 

Patients admitted to medicine services (family medicine or 
hospitalist) between January 2016 and December 2017 and 
developed a hemoglobin drop ≥ 2 gm/dL during the hospitalization 
were identified. From this group, we further selected patients who 
had undergone an FOBT. We undertook a detailed review of a 
random selection of half the patients who had an FOBT performed.

A data collection form was created in Redcap, a data management 
tool for research [6]. Extracted data included demographics, the 
presence or absence of overt GI bleeding on admission, nursing 
documentation of stool description during the hospital stay, 
results of the FOBT and details of any procedures if performed. A 
patient was considered to have presented with ‘overt GI bleeding if 
hematemesis, melena, black or tarry stools, hematochezia or bright 
red blood per rectum were noted in the admitting documentation. 
FOBTs at our institution are performed by onsite laboratories 
using guaiac based Hemoccult by Beckman Coulter Hemoccult 
Sensa Developer SDs.

Analysis: Data was downloaded from Redcap for analysis. We 
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ABSTRACT
Objective: To gain insights on the impact of fecal occult blood tests, we evaluated inpatients on whom these tests 
were performed.

Patients and methods: This single center, retrospective study was conducted at a large, academic, tertiary care center. 
Between Jan 1, 2016-Dec 31, 2017, in patients who developed a drop in hemoglobin ≥ 2 grams/dL and had an FOBT 
were identified. Further data was extracted on a random selection of half of these patients. Patients were categorized 
as having an overt GI bleed (symptoms of melena, hematochezia, or hematemesis) or not.

Results: Over the study period 6,310 patients developed a hemoglobin drop of ≥2 grams/dL. Of these 817 (12.9%) 
had an FOBT and we reviewed 407 (49.8%) randomly selected patients from this group. Those with missing FOBT 
results (n=13) were excluded, leaving 394 included in the final analysis. The mean age was 62.7 years with 211 
females (53.7%). FOBTs were performed in 34.6% of patients despite the presence of overt GI bleeding. In patients 
without overt GI bleeding, the proportion of patients who underwent endoscopic procedures was higher in those 
with a positive FOBT than those with negative FOBT (40.4% vs. 13.2%, p<.00001). There were no differences in 
rates of endoscopic evaluation in patients with overt GI bleeding based on FOBT results. 

Conclusion: FOBTs continue to be utilized in inpatient settings including in those presenting with overt GI bleeding. 
In the absence of overt GI bleeding, positive results may drive endoscopic evaluation.
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compared patients who presented with and without overt GI bleed 
based on the results of the FOBT (positive or negative) and whether 
an endoscopic procedure was performed. Descriptive analyses 
were collated. Categorical variables were compared using the chi-
square test or the Fisher’s Exact test while continuous variables 
were analyzed utilizing the Student’s t-test. A p-value <0.05 was 
considered to be statistically significant.

RESULTS

Over the study period 6,310 patients were admitted to the family 
medicine or hospital medicine services and developed a hemoglobin 
drop of ≥ 2 grams/dL. Of these, 817 (12.9%) underwent an 
FOBT and we reviewed 407 (49.8%) randomly selected patients 
from this group. FOBT results were missing for 13 patients who 
were excluded from further analysis. Here we present results for 
the 394 patients evaluated and included in the final data analysis 
(Supplementary Figure 1). 

 The mean age of the sample was 62.7 years with a slightly higher 
number of females (n=211, 53.7%) than males (n=183, 46.3%). 
The mean length of stay was 12.7 days. More than a third (n=136, 
34.6%) had overt GI bleeding symptoms noted in the admission 
documentation with melena being the most common symptom 
(n=78, 57.3%). Concordance between objective stool descriptions 
noted by bedside nursing and expected stool appearance based on 
the admitting symptoms was poor-less than half (n=66, 48.5%) 
of those presenting with overt GI bleeding by history had stool 
described as melena or hematochezia in nursing notes (Table 1).

Table 1: Demographics of patients.

Characteristic N (%) 
Total 394

Mean age (years) 62.7 range 18-99
Gender

Female 211 (53.7%)
Male 183 (46.3%)

Mean lowest recorded hemoglobin 
(gm/dL)*

8.2

Mean length of stay (days) 12.7
Had overt GI bleed 136 (34.6%)

Presenting symptoms of GI bleed from admission documentation
Melena 78 (57.3%)

Hematochezia 40 (29.4%)
Hematemesis 32 (23.5%)

Coffee ground emesis 12 (8.8%)
Objective description of stool by nursing documentation

No description 150 (38%)
Melena or hematochezia in those 

presenting with overt GI bleed
66 (48.5%)

Normal stools in those presenting 
with overt GI bleed

23 (16.9%)

*for those undergoing endoscopy lowest pre procedural haemoglobin  
 GI: gastrointestinal.

FOBT results were positive in 207 (52.5%) patients with higher 
positivity rates in those presenting with overt GI bleeding 
compared to those without overt GI bleeding symptoms (79.4% 
vs. 38.5%, p<.00001). The proportion of those who underwent 
endoscopic evaluation was higher in those who presented with 
symptoms of overt GI bleeding than those who did not (83% vs. 
23.6%, p<.00001).

In patients who did not present with overt GI bleeding symptoms, 
the proportion of patients who underwent endoscopic procedures 
was higher in those with a positive FOBT than those whose FOBT 
was negative (40.4% vs. 13.2%, p<.00001) The diagnostic yield 
of the endoscopic procedure was also higher in patients without 
overt GI bleeding and positive FOBT testing vs. negative FOBT 
testing (65% vs. 33% p=.02). Conversely, in patients presenting 
with symptoms of overt GI bleeding, no differences in rates of 
endoscopic evaluation or diagnostic yields were noted based on 
FOBT results (Table 2).

Table 2: Outcomes based on FOBT testing result.

Patients without overt GI bleed
N=258 (65.3%)

Patients with overt GI 
bleed

N=136 (34.6%)

FOBT +ve FOBT -ve p value
FOBT 

+ve
FOBT 

-ve 
p value

Total 99 (38.5%) 159(61.6%)
108 

(79.4%)
28 

(20.5%)
Endoscopic 
evaluation 
occurred

40(40.4%) 21 (13.2%) <0.00001
91 

(84%)
22 

(78.5%)
0.47

Source 
found if 
scoped

26 (65%) 7 (33%) 0.02
84 

(92.3%)
18 

(81.8%)
0.14

Among the 174 patients who underwent endoscopic evaluation, 
the most common procedure performed was upper GI endoscopy 
(n=150). In patients with or without overt GI bleeding on 
presentation, the most common pathologies found were gastric 
ulcers, duodenal ulcers and gastritis (Table 3).

Table 3: Description of sources found on endoscopy. 

Without overt GI 
bleed (n=33)

With overt GI bleed 
(n=102)

Gastric ulcer 10 (30.3%) 32 (31.4%)
Duodenal ulcer 10 (30.3%) 18 (17.6%)

Gastritis 8 (24.2%) 19 (18.6%)
Esophagitis 6 (18.2%) 12 (11.7%)

Hemorrhoids 6 (18.2%) 11 (10.7%)
Diverticular bleeding 2 (6%) 11 (10.7%)

Others 2 (6%) 16 (15.6%)
Polyps 2 (6%) 1 (0.9%)

Figure 1: Study process.
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LGI-Malignancy 2 (6%) 0
AVM-UGI 1 (3%) 7 (6.8%)
AVM-LGI 1 (3%) 0

Esophageal varices 0 9 (8.8%)
Gastric Varices 0 3 (2.9%)

UGI-Malignancy 0 2 (1.9%)
Abbreviations: LGI: Lower Gastro-Intestinal; AVM: Arteriovenous 

Malformation;
UGI: Upper Gastro-Intestinal.

In comparing patients based on their endoscopic evaluation status, 
the mean hemoglobin was noted to be lower among those who 
underwent endoscopic evaluation, whether they presented with 
symptoms of overt GI bleeding or not. In those presenting with 
overt GI bleeding, the mean length of stay was shorter among those 
who underwent endoscopic evaluation (Table 4).

Table 4: Characteristics of patients based on endoscopy status.

Patients without overt 
GI bleed

N=257 (65.3%)

Patients with overt GI 
bleed

N=136 (34.6%)

Scoped
Not 

scoped
p-value Scoped

Not 
scoped

p-value

Total
61 

(23.7%)
196 

(76.3%)
113 

(83%)
23 

(16.9%)
Mean age 64.2 63 0.49 61.8 59.9 0.3

Mean lowest 
hemoglobin (gm/

dL)
7.2 8.8 0.02 7.6 8.6 0.02

Mean length of stay 
(days)

15.5 14.2 0.24 8.1 12.5 0.04

DISCUSSION

The current guidelines by the American Gastroenterology 
Association suggest that fecal occult blood tests should only be used 
to screen for colorectal cancer (CRC) in average risk, asymptomatic 
outpatients [7-9]. As a non-invasive, easily administered and 
relatively inexpensive test, the FOBT has become a frequently used 
screening modality for CRC screening across the world [10-12]. 
However, the widespread availability of FOBTs has also resulted in 
their use beyond their sole validated purpose for CRC screening 
[13,14]. Despite little or no evidence to support the utility of 
FOBTs in hospitalized patients, studies demonstrate continued 
inappropriate use in inpatient settings [15-17]. Notably, FOBTs are 
frequently used in the evaluation of anaemia in hospital settings 
and we focused our investigation in this population [3,17,18]. 
While differences in inclusion criteria make it difficult to assess 
the prevalence of this practice, in our sample, 12.9% (n=817) of 
patients who developed a drop in hemoglobin >2 g/dl underwent 
an FOBT. Most patients (65.3%) did not have over GI bleeding. 
Concomitant use of certain medications (e.g., acetylsalicylic acid, 
non-steroidal anti-inflammatory agents, Vitamin C, selective 
serotonin reuptake inhibitors) and certain foods (e.g., red meat, 
broccoli, turnips and radishes) can interfere with FOBTs and result 
in false positive results [19,20]. Both anemia and the invalidators of 
FOBTs are common during hospitalization [4]. Given the potential 
consequences of exposing patients to the risk of unnecessary 
endoscopic procedures, clinicians should carefully consider the 
multiple causes of hospital acquired anemia, including blood 
draws, medications, and bone marrow suppression secondary to 
acute infections and illness before reflexive ordering of an FOBT 
[21,22].

The use of FOBTs in the setting of overt GI bleeding is also 
problematic. Rationally, the presence of overt blood should 
preclude the need for testing for occult blood. Rates of FOBTs 
performed in the context of overt GI bleed range from 5%-23% 
[3,23]. In our sample, 34.6% of those who had FOBTs performed 
in the setting of a drop in hemoglobin had a history consistent with 
GI bleed. We also noted a mismatch between the documentation of 
symptoms consistent with a GI bleed and nursing documentation 
of stool appearance although this may be limited by the absence of 
documentation in more than half the cases evaluated. Limitations 
in stool documentation in addition to possible under-utilization 
of digital rectal examinations to confirm histories may drive 
inappropriate FOBTs [18,19]. Understanding these drivers of 
potentially inappropriate testing may help us improve processes 
and practices.

Previous reports have described variable impacts of FOBT results 
on subsequent management including delays in care while 
awaiting testing results, no changes in management and increases 
in endoscopic procedures [3,4,18,23]. We evaluated patients with 
and without symptoms of overt GI bleeding separately and found 
that FOBT results were associated with subsequent endoscopic 
procedures only in those without overt GI bleeding where those 
with a positive FOBT result were more likely to undergo endoscopic 
evaluation. No association was noted between FOBT results and 
endoscopy rates in patients with overt GI bleeding. Clinicians may 
appropriately disregard negative test results when the history is 
strongly suggestive of a GI bleed but when faced with diagnostic 
uncertainty, positive FOBT results may lead to confirmation bias 
and subsequent endoscopic evaluation. We also noted that those 
with lower hemoglobin values were more likely to have undergone 
endoscopy regardless of symptoms of GI bleeding. It is likely that 
clinicians weigh the degree of anemia heavily in their decision to 
pursue diagnostic endoscopic evaluation [24]. Further study of the 
interplay between FOBT results, the degree of anemia, subsequent 
endoscopies and outcomes will help clinicians understand their 
own cognitive processes and decrease the risk of potentially 
avoidable procedures.

Interestingly, among patients without overt GI bleeding, we found 
a higher diagnostic yield from endoscopic procedures with positive 
FOBT results compared to those with negative FOBTs. The most 
common pathology found in patients without overt GI bleeding 
was gastric and duodenal ulcers. It is possible that these lesions 
bleed intermittently without reaching the threshold of overt GI 
bleeding [18]. These findings raise the question of whether there 
are selected clinical scenarios in which FOBTs in the inpatient 
setting may be helpful. 

Our work has certain limitations. It is a single center’s experience, 
and our findings may not be generalizable. We assigned patients to 
the category of overt GI bleed based on the symptoms documented 
rather than findings on a digital rectal exam. We started with 
patients who developed a drop in haemoglobin and therefore 
cannot comment on inpatient FOBT use driven by other causes. 
Since this is a retrospective observational study, involving smaller 
number of patients, we could not do cost-effective analysis.

CONCLUSION

FOBTs continue to be utilized in inpatient settings for the evaluation 
of anemia and in those with overt GI bleeding. Understanding the 
drivers of FOBTs in the inpatient setting, including limitations in 
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stool documentation and possible under-utilization of digital rectal 
examinations to confirm histories may help us improve processes 
and practices. Clinicians may appropriately disregard negative test 
results when the history is strongly suggestive of a GI bleed but 
when faced with diagnostic uncertainty, positive results may lead to 
subsequent potentially unnecessary endoscopic evaluation.
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